Photophysics and rotational relaxation dynamics of a beta-carboline based fluorophore in cationic alkyltrimethylammonium bromide micelles.
Photophysics and rotational relaxation dynamics of a beta-carboline analog, 3-acetyl-4-oxo-6,7-dihydro-12H-indolo-[2,3-a] quinolizine (AODIQ) have been investigated in cationic alkyltrimethylammonium bromide (nTAB) micelles using steady-state and time-resolved fluorometric techniques. The study reveals modification of its photophysics by the conjugate effect of polarity and rigidity of the micellar environments with varying alkyl chain lengths of the surfactants. Furthermore, it suggests that the fluorophore resides at the micelle-water interfacial domain. Contrary to the single exponential nature of the fluorescence anisotropy decay of AODIQ in aqueous medium, the decay is found to be biexponential in all the micellar environments studied. The enhancements in the steady-state anisotropy and rotational relaxation time in the micellar media compared to that in pure aqueous solution reflect that the fluorophore resides in a motionally restricted environment introduced by the cationic micelles. The rotational correlation time increases marginally with an increase in the surfactant chain length. The rotational relaxation of AODIQ in the micellar environments has been discussed in the light of the two-step and wobbling in a cone model. The model helps in evaluating different rotational parameters and in ascertaining the location of the fluorophore in the micellar media. This technique provides valuable information regarding the rotational relaxations of the fluorophore within an organized assembly. When the lifetime measurements and orientational relaxation measurements are combined, significant inferences can be made regarding the partitioning of the probe in different regions of the micelles.